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Objec*ve	

•  Validate	OLI-derived	products	in	coastal/inland	waters	
through…	
–  intercomparisons	against	MODIS/VIIRS	products	
–  observa*ons	at	AERONET-OC		
–  in-situ	data	  Yr:2015 ïïDOY:304
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•  More	than	a	decade	of	heritage	
	
•  Aerosol	removal	using	band	ra*os	of	

–  NIR	+	SWIR	bands,	or	
–  two	SWIR	bands	

•  Rrs	[1/sr]:	the	ra*o	of	water-leaving	
radiance	and	total	downwelling	
irradiance	just	above	the	surface	

	
•  Implemented	in	SeaDAS	(GSFC)	

Courtesy	of	NASA	GSFC/OBPG	

Best-prac*ce	Atmospheric	Correc*on	(GW94)	
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Valida*on	Vs.	MODIS/VIIRS	

•  Simultaneous	nadir	overpasses	(SNO)	within	2013-2015	*meframe	
–  95	OLI-MODISA	scene	pairs		
–  72	OLI-VIIRS	scene	pairs	
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Landsat	8	

SNPP	

Aqua	

Courtesy	of	www.n2yo.com	

		 Landsat-SNPP	 Landsat-Aqua	
Time	difference	 <	20	mins	 	~14	mins	
LaDtude	 		68o	<	Φ	<	74o	 Φ	=	72.2o	

L8-Aqua	Crossing	
at	72.2oN	



OLI	Focal	Plane	Layout	
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Consistency	Metric:	Ra*o	of	Products	
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Calibra*on	Adjustments	at	AERONET-OC	Sites	

						



Method	

•  Retrieve	Rrs	from	OLI	by	applying	
–  MOBY	gains	(derived	from	three	OLI	scenes)	
–  Adjusted	MOBY	gains	by	fiong	Rrs	to	observa*ons	(blue	curves)	
–  Unity	gains	(OLI	as	is)	

AERONET-OC	Radiometer	



Results:	Calibra*on	Adjustments			
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Results:	Calibra*on	Adjustments		
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Valida*on:	Independent	In-situ	Data	
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•  Intercomparison	against	VIIRS	products	over	select	inland	waters	

–  Crater	Lake	
•  oligotrophic		(chl	<	0.15)	

–  Lake	Tahoe	
•  mesotrophic	(chl	<	0.5)	

–  Lake	Garda	(Italy)	
•  mesotrophic	(1	<	chl	<	5)	

–  Lake	Dengizkul	(Uzbekistan)	
•  eutrophic	(3	<	chl	<	10)	

–  Lake	Victoria	(Australia)	
•  Eutrophic	(3	<	chl	<	10)	

Temporal	Stability	in	OLI-derived	Rrs	Products	
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Summary	&	Conclusions	
	

•  OLI-derived	Rrs	are	consistent	with	those	obtained	from	MODIS/VIIRS		
•  <	10%	error	in	Rrs	(<	600nm)	is	expected	in	clear	atmospheric	condi*ons	using	NIR+SWIR	bands	
•  More	detail	to	come	in	a	manuscript	to	be	submiLed	to	RSE	“Towards	consistent	AquaDc	Science	Products	

(ASP)	from	inland/near-shore	waters	to	open	ocean:	Intercomparison	of	OLI,	MODIS,	and	VIIRS	Products”		

•  Recommenda*on	
–  Provide	science/user	community	with	Aqua*c	Science	Products	(ASPs)	generated	via	best-

pracDce	atmospheric	correcDon	method	implemented	in	SeaDAS	(Rrs	products	as	a	first	step).	
–  No*fy	users	about	using	LSR	products	for	aqua*c	science/applica*ons	

•  Ongoing	efforts	
–  Implemen*ng	ACO	for	Sen*nel-2A/B	
–  Further	validate/monitor	OLI	performance	
–  Improve	on	atmospheric	correc*on	(e.g.,	modifying	aerosol	LUTs)		

•  Other	considera*ons	(L10)	
–  Help	save	lives	by	adding	a	620nm	(20-25nm)	channel	to	capture	toxic	cyanobacteria	bloom	
–  Sun	glint	at	high	solar	angles	is	a	major	problem.	Couple	of	degrees	*lt	(west)	can	improve	

applica*ons	for	mapping	coral	reefs,	seagrass	beds,	water	quality	etc.	and	es*ma*ng	blue	carbon.			



Backup	



Cross-calibra*on	
•  Inherent	differences	in	the	…	

–  overpass	*mes	(t1-t2	<	20min)	
–  imaging	geometry	(	α	<	7.5o)	
–  spa*al	sampling	
–  spectral	responses	

						
	

Sun	@t1	

VIIRS@	t1	

OLI	@	t2	

Sun	@	t2	
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Spa*al	Sampling	
•  Nominal	GSD	

–  MODIS	@	1km		
–  VIIRS	@	750m		
–  OLI	@	30m	

•  MODIS	and	VIIRS	pixels	are	averaged	over	3km	x	3km	areas	
•  Spa*ally	sample	OLI	scenes	with	MODIS/VIIRS	PSFs	and	the	corresponding	azimuth	

angles	

20	MODIS	 VIIRS	3Agg	 VIIRS	2Agg	 VIIRS	1Agg	



Differences	in	Spectral	Samplings	(SBAF)	
	
•  Forward	RT	simula*ons	

–  Imaging	geometries		
•  Orbit	Al*tude	
•  Rela*ve	azimuth	angle		

–  NCEP	Data	
•  Water	vapor	
•  O3	
•  Wind	speed	(Cox-Monk	BRDF)	

–  Input	water-leaving	radiance	(modeled)	
•  Find	the	best	fit	by	“spectral”	matching	

–  Vary	aerosol	(	+/-	20%	of	retrieved	values)	
•  Find	the	best	fit	by	“spectral”	matching	

–  Convolve	with	RSRs	at	0.001nm	

21	

MODTRAN	

Geometry	
NCEP	

Varying	aerosol	

Mul*ple	TOA	Radiances	

Op*mize	against	OC	TOA	
radiance	

Modeled	spectral		
water-leaving	radiance		



Signal-dependent	changes	@	Level	2?	
	

0 500 1000 15000.4

0.6

0.8

1

1.2

1.4

1.6

Days Since 2013

R rs
 R

at
io

 (V
II

RS
/O

LI
)

Crater Lake ï Seasanal Variation ï443nm

0 500 1000 15000.4

0.6

0.8

1

1.2

1.4

1.6

Days Since 2013

R rs
 R

at
io 

(V
IIR

S/
OL

I)

Crater Lake ï Seasanal Variation ï482nm

0 500 1000 15000.4

0.6

0.8

1

1.2

1.4

1.6

Days Since 2013

R rs
 R

at
io 

(V
IIR

S/
OL

I)

Crater Lake ï Seasanal Variation ï562nm

0 500 1000 15000.4

0.6

0.8

1

1.2

1.4

1.6

Days Since 2013

R rs
 R

at
io

 (V
II

RS
/O

LI
)

Crater Lake ï Seasanal Variation ï655nm



Three-year	Average	Ra*o	at	TOA	
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Three-year	Average	Ra*o	at	TOA	
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Three-year	Average	Ra*o	at	TOA	
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MODIS (667)
VIIRS (672)

Three-year	Average	Ra*o	at	TOA	
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